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(54) CYLINDRICAL HINGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hinge used for 
opening/closing of a display or the like in a portable device, in which a 
harness can be inserted inside for achieving a smaller diameter, in 
which it can be rotated by a switch or remote control for changing the 
angje^fjhedisplay by remote control, and in which t he root of the 
display movesjor ward a s it is opened, even if the angle opened is 
almost 180°. 

SOLUTION: A shaft member is provided with a rotation-sto pping 
function to an enclosing cylinder and a cam to generatecjicks, and the 
hinge is composed of three elements of shaft, spring and cylinder for 
achieving a smaller radius. The hinge is cylindrical and hollow for the 
harness to be inserted, and the enclosing cylinder is used as a casing, 
so that the whole display can be small in weight. For remote control to 
the hinge, a^motoMsproy^ and a gjiarjjartjs 

provided in an inner cylin^rachieving_a shaft function of the hinge, so that the inn er cylinder is ro tated. For 
forward movement of the display, a ge ar part is provided in a hinge^u terjcylinder supporting the root of the 
display, and a rack^part is provided inside the body, so that they are engaged with each other via a step-up 
gear or the like. The hinge is thus, moved, as the display is opened. 
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CLAIMS 



[Claim 1] The first cam with the trapezoid projection which was movable to shaft orientations, and niting was 
carried out to them to shaft-like part material in objects opened and closed, such as a lid, a door, and a 
display, and was oppressed by means of a spring is inserted in. The second cam member with the trapezoid 
crevice which faced the cam is the object of a configuration of being inserted in the apical-process section of 
shaft-like part material through a conclusion member. It has the part inserted in the stop section of the tubed 
part of either a body or a closing motion object in shaft-like part material, and a body or a closing motion 
object is the hinge of the structure where have the part inserted in the stop section of another tubed part, 
and a conclusion member is inserted in the hole, either in the second cam member. 
[Claim 2] It is the hinge constituted by oppressing the telescopic shaft-like part material which has the cam 
section of a hinge which has the cam section of trapezoidal shape inside while a wrap cylinder constitutes a 
T character mold configuration for a periphery in general, and faced the cam in the object with which the 
above is opened and closed by means of a spring so that the telescopic conclusion member inserted in said 
T character type cylinder might press down the spring. 

[Claim 3] It is the hinge with which the circular flat spring which has the slit section in cylinder inner 
circumference is forced with elasticity about the rolling friction of vertical closing motion in the hinge of the 
becoming T character mold configuration cylinder, frictional force is generated, and a long plate is inserted in 
the slit section of the flat spring and which was constituted like like claim 2. 

[Claim 4] The hinge made to carry out level rotation of a level rotation member, a closing motion rotation 
member, or its indicating equipment with which the gear section is prepared for boiling both, and rotation of 
a motor side was made to be transmitted to the gear section with a switch or remote control in the hinge of 
the T character mold configuration cylinder which becomes like claim 2-3. 

[Claim 5] The hinge which prepared the gear section in horizontal cylinder both ends, and closing motion of 
a hinge is transmitted to the rack prepared in the body, and moved forward and backward along with closing 
motion through the middle gear, the step up gear, etc. in the telescopic hinge to which closing motion friction 
was given if needed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Thetechnical field to which invention belongs] This hinge is used in closing motion of displays, such as a 
personal computer of a thin display, and television, a cellular phone, a personal digital assistant, video 
camera digital camera karaoke, as an object which offers the function accompanied also by not only opening 
and closing but level rotation / vertical rotation as what functions in a small tooth space, or the migration to 
order. 

[Description of the Prior Art] As basic structure of a hinge, it is constituted using the cam in which registration 
JP.2526490.B has trapezoid concave and convex, and it consists of cams in which an application for patent 
No 338412 [ 2000 to ] has trapezoid concave and convex similarly, and applies for the object which takes 
out the feeling of a click at the time of closing motion. On the thin display, only the hinge leaned forward and 
backward was used to the base to support. 

[P roblem(s) to be Solved by the Invention] Since it had become the structure of sliding on shaft orientations 
while one cam also has the slot of the niting to a body cylinder part in registration JP,2526490,B and the 
cam and the body cylinder part received turning effort, the combination of the quality of the material of a 
body cylinder part and a cam receives constraint from the point of wear, or it becomes four components of a 
cylinder a cam, a spring, and a shaft radial, and was hard to make it small. In the application for patent No. 
33841 2 '[ 2000 to ], the reaction force of the spring for taking out a feeling of a click has structure concerning 
a body cylinder part, and the dimension of a body cylinder part received constraint from the side on the 
strength, on a thin display, it is used for arrangements, such as a case of a notebook computer, in many 
cases and the whole personal computer must be turned to showing a partner a display -- it carries out and 
only opening and closing forward and backward with trouble cannot open about 180 degrees, either, and it 
will fall as lightweight-ization of a body will progress, supposing it opens. 

[0004] ' . . .. , .. . 

[Means for Solving the Problem] Although it was the same as usual to use a cam to give a feeling ot a ciick, 
in claim 1 this application made the cam and the shaft the structure of sliding on shaft orientations, receiving 
turning effort, constituted them from three components of a cylinder, a spring, and a shaft in radial, and 
attained the minor diameter. Moreover, the function to receive the reaction force of a spring is given to the 
conclusion member to a cylinder, and it was made for there to be no constraint on the strength to a body in 
it In addition to the closing motion direction, in claim 2-3, it was presupposed by carrying out the internal 
organs of the hinge function part to the cylinder of a T character mold that it is pivotable also to the 
longitudinal direction. Furthermore, the gear section which prepared the motor side in the shaft in 
preparation for a hinge is driven, and it enabled it to also perform remote operation in the rotation to a 
longitudinal direction. It was made for a hinge to move to the front at claim 5 by engagement with the rack 
which prepared the gear section in the closing motion shaft side of a hinge, and was prepared in the body as 
it opened. 

[Embodiment of the Invention] In claim 1 , since the internal components of a hinge function are unifying, an 
assembly is possible only by stuffing it into a considering-as hinge of body or closing motion object cylinder 
part from shaft orientations, and it becomes the hinge united with the body case. The passage tooth space 
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of the harness which sheathing of a hinge is also making serve as the cylinder itself which constitutes a 
hinge function, and connects a display with claim 2-3-4 to a body at coincidence is also given. For the 
reason, what is necessary is just to attach a hinge, and it does not need to prepare the harness passage 
section separately. In claim 5, by including in a thin display or a notebook computer, even if it opens about 
180 degrees, it is located to the front and a display is changed into the condition that a height location is also 
still low. 
[0006] 

[Example] The interior components of a hinge are shown in the whole hinge and drawing 2 which prepared 
the cylinder part in the body and the closing motion object about claim 1 at drawin g 1 . The shaft-like part 
material 2 which constitutes the interior coalesce article 1 of a hinge is equipped with heights 2a included in 
crevice 3b prepared in tubed part 3a of the body case 3, variant cross-section section 2b of the structure of 
sliding on shaft orientations while receiving turning effort from the migration cam 4, and apical-process 
section 2c. Variant cross-section section 2b of the shaft-like part material 2 let variant hole 4a pass, and the 
migration cam 4 has touched so that it may fit in, when the fixed cam 6, and each convex cam section 4b 
and concave cam section 6a carry out predetermined include-angle rotation in response to the elasticity of a 
spring 5. Even when opening, for example, two places are sufficient for 150 degrees concave cam section 
6a, one place considers as the same magnitude as the convex cam section, and one more place can be 
extended to the width which can carry out right-and-left common use. The fixed cam 6 is inserted in height 
7b which slot 6a prepared in tubed part 7a of the closing motion object case 7, and rotation immobilization is 
carried out to the closing motion object case 7. Resisting and pushing the fixed cam 6 on the elasticity of a 
spring 5, the conclusion member 8 turns, after passing apical-process section 2c of the shaft-like part 
material 2, and it is stopped in the crevice established in the base. Heights 2a of the shaft-like part material 2 
is only stuffed into the cylinder part which the internal components of a hinge function are unified by the 
above and unified to the body case or the closing motion object case according to crevice 3b of the body 
case 3, and assembly is completed. 

[0007] Drawin g 34 to claim 2-3 is the sectional view of a hinge with both the functions of the closing motion 
which unifies a cylinder part and enabled it to let a harness pass, and level rotation. The container liner 9 
which has the cam section like the above is pushed against horizontal cam section 1 1a of the T character 
type cylinder 1 1 with coiled spring 10, the reaction force of coiled spring 10 is received by the telescopic 
conclusion member 12 pressed fit in the T character type cylinder 1 1 , and the closing motion rotation which 
has a click function consists of drawin g 3 . Level rotation also completely consists of same components, and 
serves as a hinge which combines both and has a click by closing motion and level rotation. Inside height 
1 1b is guidance to which a harness is led to a right angle. In this case, a thing with damaging [ little / there is 
little shape of toothing and ] a harness also serves as an advantage at the harness passage section. In 
drawing 4 , it has bending beforehand in the inner circumference of the T character type cylinder which has 
a hole in a rectangular section confrontation, and is inscribed in flat spring 13, and rotational frictional force 
is generated. A periphery edge hits the long plate 14 by which the diameter was carried out to right and left, 
the flat spring 13 stops height 14a of the long plate 14 to a hole, and the opposite side is rotated with the 
long plate 14. Moreover, the stop of the flat spring 1 3 is escaped from and carried out to a T character type 
cylinder by central tongue-shaped piece section 13a, both-ends tongue-shaped piece section 13b gets into 
the inner circumference crevice of a T character type cylinder, and a click function is demonstrated. 
Although level rotation is applicable also to drawing 3 , a wave washer consists of container liners which 
have two or more cam sections in piles, for example. Since the diameter of the long plate 14 is carried out 
with the configuration of drawing 4 , even if it has a hole in a rectangular section confrontation, it can prevent 
being inferior in reinforcement compared with the configuration of drawing 3 , it is [ a harness ] through-easy 
and it is carried out, and after letting a harness pass, covering 15 closes a hole. 
[0008] Drawing 5 to claim 4 is the device in which prepare level gear section 16a in the level rotation 
member 16 of the hinge device which consisted of claims 2.3, tell rotation of a motor side 17 to level gear 
section 16a through a moderation device, and the display as a closing motion object etc. is rotated. On the 
large-sized display incorporating this hinge shown in drawing 6 , when seeing by many people, without being 
caught by the screen-display method, if a hinge is rotated with the switch from a distant place, or remote 
control depending on means of displaying, a thin display hard to see from slant can also offer a more legible 
screen, and becomes effective in a meeting or a lecture meeting. Moreover, if the internal gear section is 
prepared also in the container liner of the closing motion direction and rotation of a motor side is told to it 
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through planet-gear moderation etc., it can rotate by the switch from a distant place, or remote control 
actuation also to the upper and lower sides, karaoke is managed on one large-sized display, and a legible 
image can be enjoyed also in the condition of having slept, on television. 

[0009] It is a device which moves to the front as the appearance which does not fall even if a body is 
lightweight-ized with a notebook computer etc. when about 180 degrees of displays are opened greatly for 
example, and the hinge which attached friction open drawing 78 to claim 5. The cylinder of the hinge closing 
motion direction the movement toward a display 18 For example, the middle gear 20 which forms the 
semicircle gear section 19 in both ends, and gears to it, Since it has geared with the step up gear 22 which 
gears also to rack section 21 a with which the rear face of the body 21 which is a printer etc. was equipped If 
a display 18 is turned to the right, the surroundings and step-up-gear 22 self move to the left on the right 
with the bearing which unifies a hinge shaft, a middle gear shaft, and a step-up-gear shaft, and a step up 
gear 22 will also be in the condition of drawing 8 . Although it is possible to open bringing a display root 
close to the front even if it has the hinge which allotted two or more arms to the serial and attached friction to 
the joint as a device besides this, part weight with many [ setting the hinge torque of each joint as the value 
which can carry out smooth actuation ] difficult broth arms tends to become heavy. Moreover, while it can do 
thinly, height will become large, but if the thickness of the space depth direction makes the semicircle gear 
section 19 and the middle gear 20 the combination of a bevel gear and makes rack section 21a sideways 
when pressing down height low, it can consist of drawin g 7 thinly. 
[0010] 

[Effect of the Invention] Although especially a small light thing is desired by the pocket device, if the nitmg to 
the cylinder which was described above and which carries out an enclosure to shaft-like part material, and 
the cam which issues a click is given like, in radial [ as a hinge ], it can constitute from three, a shaft, a 
spring, and a cylinder, and it will become possible in the thickness direction to make it thin. Furthermore, it is 
cylindrical, and since it serves also as sheathing in the hinge of the hinge rectangular cross mold to 
constitute, a notebook computer has effectiveness in weight mitigation, and it can be felt in design refreshed 
by giving the harness passage section to the hinge itself. Display rotation with the hinge equipped with the 
motor side can be operated having a document etc. in one hand, since rotation did not take both hands, and 
it can avoid hard to see [ of the image from slant peculiar to a thin display ] by carrying out level rotation. 
Moreover, several persons can gather in the shape of a circle, for example, facing up of the screen in a 
notebook computer, thin television, etc. can enjoy a game etc. on a screen small also in a vehicle, and since 
it will not fall if a display root moves to the front, the man of a confrontation can also see it on one person's 
knee. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 1 The hinge which prepared the cylinder part in the body and the closing motion object 
[ Drawing 21 Interior part drawing of a hinge 

[Drawing 3 1 The tubed hinge of closing motion and level rotation using coiled spring 
[Drawing 4 1 The tubed hinge of closing motion and level rotation using flat spring 
[Drawing 5 1 The tubed hinge of closing motion and level rotation using a motor side 
[Drawing 6 1 Display general drawing incorporating the above-mentioned hinge 
[Drawing 7 1 The organization chart which moves as a display opens 
[Drawing 8 1 General drawing which opened about 180 degrees of above 
[Description of Notations] 

1 Interior Coalesce Article of Hinge 

2 Shaft-like Part Material 2a Heights 

2b Variant cross-section section 2c Apical-process section 

3 Body Case 3a Tubed Part 
3b Crevice 

4 Migration Cam 4a Variant Hole 
4b Convex cam section 

5 Spring 

6 Fixed Cam 6a Concave Cam Section 

7 Closing Motion Object Case 7a Tubed Part 
7b Height 

8 Conclusion Member 9 Container Liner 

10 Coiled Spring 

1 1 T Character Type Cylinder 11a Horizontal Cam Section 
11b Inside height 

12 Telescopic Conclusion Member 

13 Flat Spring 13a Central Tongue-shaped Piece Section 
13b Both-ends tongue-shaped piece section 

14 Long Plate 15 Covering 

16 Level Rotation Member 16a Level Gear Section 

17 Motor Side 18 Display 

19 Semicircle Gear Section 20 Middle Gear 

21 Body 21a Rack Section 

22 Step Up Gear 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a hinge used for opening/closing of a 
display or the like in a portable device, in which a harness can be inserted 
inside for achieving a smaller diameter, in which it can be rotated by a switch 
or remote control for changing the angles of the display by remote control, am 
in which the root off the display moves forward as it is opened, even iff the 
angle opened is almost 180°. 

SOLUTION: A shafft member is provided with a rotation-stopping function to ; 
enclosing cylinder and a cam to generate clicks, and the hinge is composed o 
three elements of shafft, spring and cylinder ffor achieving a smaller radius. 
The hinge is cylindrical and hollow ffor the harness to be inserted, and the 
enclosing cylinder is used as a casing, so that the whole display can be small 
in weight. For remote control to the hinae. a motor is provided inside the 
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hinge, and a gear part is provided in an inner cylinder achieving a shaft 
function of the hinge, so that the inner cylinder is rotated. For forward 
movement of the display, a gear part is provided in a hinge outer cylinder 
supporting the root of the display, and a rack part is provided inside the 
body, so that they are engaged with each other via a step-up gear or the like. 
The hinge is thus moved, as the display is opened. 
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